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CAMERA SYSTEM IN PARTICULAR FOR AN 
ENVIRONMENT DETECTION SYSTEM OF A VEHICLE 

Description 

The invention concerns a camera system, in particular, for an environment 
detection system of a vehicle, comprising a retaining frame for retaining 
an optics carrier, whose optics guides incident light onto an image sensor. 
The invention also concerns a retaining frame for such a camera system 
and a method for adjusting the optics carrier, comprising the optics, 
relative to the image sensor. 

Vehicles have conventional environment detection system cameras. These 
environment detection systems detect the surroundings of the vehicle and 
provide information to further vehicle systems or to the driver. There are 
e.g. conventional environment detection systems for detecting the rear 
area of the vehicle using a camera. Other systems provide information 
when travelling at night (night vision). There are also conventional 
systems comprising cameras that detect whether or not the driver is 
within the lane (line detection warning systems). 

The conventional camera systems each comprise one object carrier having 
an optics, in particular one or several lenses. Moreover, an image sensor 
is provided, e.g. an imager chip or image sensor chip. 

When mounting the camera system, one must ensure that the optics 
carrier comprising the optics assumes a predetermined target position 
relative to the image sensor in order to assure that the image sensor 
actually detects the desired image. 
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It is therefore the underlying purpose of the present invention to provide a 
camera system that adjusts the optics relative to the image sensor in a 
simple fashion and fixes it on a permanent basis, which is realized using a 
minimum number of individual parts. The camera system should be 
constructed in a simple and space-saving manner. 

This object is achieved by a camera system of the above-mentioned type 
in that the retaining frame comprises a bearing surface for a contact 
surface of the optics carrier, which extends essentially parallel to the 
plane of the image sensor, such that the optics carrier can be displaceably 
fixed in an adjustment position in the plane of the bearing surface, and 
can be permanently fixed at a target position. 

Displacement of the optics carrier is limited to two spatial directions by 
providing a bearing surface that extends parallel to the image sensor. The 
optics can only therefore be adjusted parallel to the image sensor. Since 
the optics carrier can be displaced on the bearing surface of the retaining 
frame, the optics carrier can be displaced in a simple fashion, either 
manually or automatically, in the proper direction until the target position 
has been reached. The optics carrier can be permanently fixed to the 
retaining frame after reaching the target position. 

In a preferred embodiment of the invention, the retaining frame or the 
optics carrier comprises pretensioning means that are suited to urge the 
optics carrier against the bearing surface. Such pretensioning means can 
grasp about and/or behind at least sections of the optics carrier or the 
retaining frame and are advantageous in that the optics carrier cannot be 
easily moved in the third spatial direction, i.e. perpendicular to the plane 
of the image sensor. This ensures that the optics carrier is only moved in 
the plane of the bearing surface during displacement. By pressing the 
optics carrier against the bearing surface, the optics carrier moreover 
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cannot automatically move relative to the retaining frame, e.g. due to its 
intrinsic weight. 

The pretensioning means may advantageously be formed as webs, which 
overlap the bearing or contact surface, which are elastically resilient at 
least perpendicular to the bearing surface, and which engage behind the 
optics carrier or the retaining frame in the adjustment and/or target 
position. Such elastically resilient webs can e.g. be integrally connected to 
the retaining frame and/or optics carrier or be formed on the retaining 
frame and/or optics carrier. The optics carrier can be pressed against the 
retaining frame in response to the elastic resilience. 

In a further embodiment of the invention, the retaining frame is formed in 
such a manner that the optics carrier is permanently connected to the 
retaining frame in the target position. This permanent connection may be 
achieved e.g. by gluing or welding the optics carrier to the retaining 
frame. 

In a particularly advantageous fashion, the retaining frame or the optics 
carrier are produced from a first plastic material, and at least sections of 
the optics carrier or retaining frame are made from a second optically 
transparent plastic material, such that the bearing surface can be welded 
to the contact surface of the retaining frame to produce a permanent 
connection. Attachment is thereby effected, in particular, through laser 
welding. The optically transparent plastic material thereby ensures that 
the two materials melt to each other at their abutting surfaces. The laser 
radiation can penetrate through the corresponding optically transparent 
plastic material without damaging it. Welding may be effected, in 
particular, in the corner regions of the optics carrier. 

In a further, preferred embodiment of the invention, the bearing surface 
or contact surface is delimited, at least in sections, on at least two sides 



by delimiting webs. Such delimiting webs curtail the displaceability of the 
optics carrier on the bearing surface of the retaining frame. Any 
undesired, excessive displacement and any sliding-off of the optics carrier 
from the retaining frame is thereby counteracted. 

Advantageously, the contact surface of the optics carrier may thereby be 
displaced onto the bearing surface via a side without delimiting web. 

In a particularly advantageous embodiment of the invention, the 
pretensioning means are disposed on the delimiting webs. In this 
connection, the pretensioning means may be integral with the delimiting 
webs or may be formed on the delimiting webs. 

In accordance with the invention, the bearing surface may be larger than 
the bearing surface of the optics carrier that is supported on the bearing 
surface to ensure sufficient displaceability of the optics carrier relative to 
the retaining frame. 

In one compact construction of the camera system, the image sensor 
and/or retaining frame may be disposed directly on a printed board. The 
image sensor may be soldered to the strip conductors of the printed 
board. The retaining frame may e.g. be inserted into retaining recesses or 
be screwed to the printed board using screws. 

The above-mentioned object is also achieved by a corresponding retaining 
frame or optics carrier and by a method for adjusting an optics carrier, 
comprising an optics, relative to an image sensor, wherein the retaining 
frame has a bearing surface which is disposed substantially parallel to the 
plane of the image sensor. The method is characterized by the following 
steps: 
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a) displacement of the contact surface of the optics carrier on the 
bearing surface of the retaining frame until a target position of the 
optics or the optics carrier relative to the image sensor or the 
retaining frame has been obtained; and 

b) permanent fixing of the optics carrier to the retaining frame. 

In accordance with the invention, a suitable test image may be projected 
onto the optics to determine the target position, and displacement 
according to step a) is continued until the position of the test image 
corresponds to the image of the target position recorded by the image 
sensor. The test image permits adjustment under suitable conditions. It 
can be ensured that the optics has assumed the target position relative to 
the image sensor. 

In one embodiment of the invention, permanent fixing is realized through 
welding and/or gluing of the optics carrier to the retaining frame after the 
adjustment position has been reached. 

Further details and designs of the invention can be extracted from the 
following description which describes and explains the invention in more 
detail with reference to the embodiments shown in the drawing. 

Figs. 1 through 3 show different mounting steps of a first 



embodiment of the invention; 



Fig. 4 



shows a section along line IV of Fig. 3; 



Fig. 5 



shows a retaining frame and a lens carrier of a 
second embodiment of the invention; 



Fig. 6 



shows a detailed view of the retaining frame 
according to Fig. 5; 
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The camera system which is shown in sections in Figs. 1 through 3 
comprises a printed board 10 having an image sensor holder 12 including 
image sensor 14. The image sensor 14 has a photosensitive surface 16. 

A retaining frame 18 is mounted to the image sensor holder 12 including 
image sensor 14 (Fig. 2). The retaining frame 18 has a central opening 20 
through which incident light can reach the photosensitive surface 16. The 
retaining frame 18 may e.g. be disposed on the printed board 10 using a 
snap-on connection or by screws. 

The retaining frame 18 has a rectangular bearing surface 22 which 
extends parallel to the plane of the image sensor 14 and parallel to the 
printed board 10. Fig. 2 clearly shows that the bearing surface 22 is 
delimited in total on three sides by delimiting webs 24, 26, 28. 
Pretensioning means 30 are provided in the central regions of both 
opposing delimiting webs 24, 28. The pretensioning means 30 comprise 
webs 34 which overlap the bearing surface 22 in the direction of the 
central opening 20. The webs 34 are moreover elastic to a certain degree 
in a direction perpendicular to the bearing surface 22. The pretensioning 
means 30 have longitudinal slits 32 that provide the elastic resilience. The 
webs 34 have a separation x from the bearing surface 22. 

Fig. 3 shows a lens carrier 36 which has an optics 40 with lenses on its 
side facing away from the retaining frame 18. The optics 40 is thereby 
disposed on the free end of a sleeve-like section of the optics carrier 38. 
The optics carrier has a bearing section 41 on its side facing the retaining 
frame, with a contact surface 42 which is supported on the bearing 
surface 22 of the retaining frame 18. The dimensions of the retaining 
surface 42 are thereby smaller than the dimensions of the bearing surface 
22. For this reason, the contact surface 42 of the optics carrier can be 
displaced on the bearing surface 22 of the retaining frame. 
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The optics carrier 38 can be pushed below the webs 34 of the 
pretensioning means 30 via the side of the bearing surface 22 without 
delimiting webs 24, 26 and 28. The thickness of the contact section 41 is 
thereby selected to be slightly larger than the separation x between the 
bearing surface 22 and the webs 34. For this reason, the webs 34 force 
the contact surface 42 against the bearing surface 22. This ensures safe 
abutment of the contact surface 42 on the bearing surface 22. 

The section through the pretensioning means 30 shows the web 34 and 
the longitudinal slit 32 (Fig. 4). The figure clearly shows that the web 34 
has a nose 44 that faces towards the bearing surface 22 and abuts the 
contact section 41 of the optics carrier 38. 

In order to adjust the optics 40 relative to the image sensor 14, a suitable 
test image is advantageously projected onto the optics 40. If the position 
of the image recorded by the image sensor does not correspond to the 
target position, the optics carrier 38 can be displaced on the bearing 
surface 22 until the target position has been reached. 

When the target position has been reached, the optics carrier 38 is 
permanently connected to the retaining frame 18. This can be achieved, in 
particular, through laser welding. Towards this end, the optics carrier 38 is 
advantageously made from a correspondingly optically permeable material 
which permits unobstructed penetration of laser radiation. The laser 
beams are then incident on the bearing surface 22 below the contact 
section 41 in the region of the contact section, where the material of the 
retaining frame is melted, thereby welding the optics carrier 38 to the 
retaining frame 18. Welding may advantageously be spot welding or line 
welding in the region of the corners of the contact section 41 or bearing 
surface 22. 
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Fig. 3 shows an exemplary welding (reference numeral 46). 

Figs. 5 and 6 show a second embodiment of the invention with a retaining 
frame 48 having a central opening 50. The bearing surface 52 is delimited 
by two delimiting webs 54, 56 which are disposed perpendicularly to each 
other. Each of the two delimiting webs 54 and 56 has one pretensioning 
means 60. The pretensioning means 60 comprise webs 64 (corresponding 
to Fig. 4) with noses 66 which are directed towards the bearing surface 
52. 

Recesses in the form of circular holes 68 provide the webs 64 with a 
certain elastic resilience in a direction perpendicular to the bearing surface 
52. 

In correspondence with the optics carrier 38, the optics carrier 70 shown 
in Fig. 5 has a circumferential contact section 72 having a rectangular 
shape as viewed from the top, whose side facing the bearing surface 52 
forms a contact surface 74. 

The thickness of the contact section 72 is thereby slightly larger than the 
separation between the noses 66 and the bearing surface 52. The optics 
carrier 70 is thereby arranged under pretension on the retaining frame 48. 

The optics carrier 70 can be displaced in the plane of the bearing surface 
52 to adjust the optics carrier relative to the image sensor (not shown in 
Figs. 5 and 6). When the target position has been reached, the optics 
carrier 70 is advantageously permanently connected to the retaining 
frame 48 in the region of the contact section 72, in particular through 
laser welding as described in Fig. 3. 



All the features shown in the description, the following claims and the 
drawing may be essential to the invention either individually or collectively 
in arbitrary combination. 



